Purification and characterization of a membrane-bound and a secreted mucin-type glycoprotein carrying the carcinoma-associated sialyl-Lea epitope on distinct core proteins.
Two mucin-type glycoproteins detected by the monoclonal antibody C50, which reacts with the carcinoma-associated sialyl-Lewis a and sialyl-lactotetraose epitopes, were found in secreted and solubilized materials from the colon carcinoma cell line COLO 205. The larger glycoprotein (H-CanAg; heavy cancer antigen) was predominantly found in extracts of cells grown in vitro or as nude mice xenografts whereas the smaller species (L-CanAg; light cancer antigen) was the major component in spent culture medium and serum from grafted mice. Using detergent in the extraction buffer doubled the yield of H-CanAg, suggesting that this glycoprotein is membrane bound whereas the yield of L-CanAg was relatively unaffected. The two glycoproteins were purified from xenograft extracts and spent culture medium using perchloric acid precipitation, monoclonal antibody affinity purification, ion exchange chromatography, and gel filtration. Both glycoproteins were unaffected by reduction and alkylation in guanidine HCl. Using sodium dodecyl sulfate-polyacrylamide gel electrophoresis, relative molecular masses were estimated to be 600-800 kDa for H-CanAg and 150-300 kDa for L-CanAg. Carbohydrate analysis revealed that the CanAg glycoproteins were highly glycosylated (81-89% carbohydrate by weight), carrying carbohydrate chains with average lengths of 13-18 sugars which were rich in fucose and sialic acid (2-3 residues/chain for each sugar). L-CanAg isolated from spent medium was glycosylated to a higher degree than its counterpart from xenograft extract. Immunochemical studies of the intact glycoproteins showed that both H-CanAg and L-CanAg expressed the monoclonal antibody-defined, sialic acid-containing carbohydrate epitopes CA203 and CA242 as well as the Lewis a blood group antigen whereas only H-CanAg appeared to carry the sialyl-Lewis x epitope. The amino acid compositions were typical of mucins, containing high amounts of serine, threonine (more than 25% together), and proline (11-18%). Significant differences in amino acid composition between H-CanAg and L-CanAg were found. A rabbit antiserum against the cytoplasmic C-terminal part of the MUC1 gene product, core protein of the carcinoma-associated polymorphic epithelial mucin (PEM) and DU-PAN-2, reacted with H-CanAg. After deglycosylation with trifluoromethanesulfonic acid, H-CanAg but not L-CanAg was recognized by the monoclonal antibodies SM-3 and HMFG-2, directed to the tandem repeat of the PEM apoprotein. However, these antibodies which react with PEM from mammary carcinomas without prior deglycosylation were unable to recognize intact H-CanAg, probably as a consequence of a more extensive glycosylation of this glycoprotein.(ABSTRACT TRUNCATED AT 400 WORDS)